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Abstract

Beam power improvement is one of the essential tasks in the next J-PARC accelerator upgrade. The ion source is
required to be able to supply sufficient and stable negative hydrogen ion (H ion) beam to the accelerators. For this purpose,
high intensity experiments were conducted at the ion source test stand (IS-TS). A 90-mA and 52.5-keV negative hydrogen
ion (H™ ion) beam has been extracted from the J-PARC Radio Frequency (RF) -driven H™ ion source (IS). From the
measurement at IS-TS, reasonable increase in the operation parameters (the RF input power to the ion source, the
electrostatic voltage for beam extraction, and the solenoid currents for Twiss matching) was observed compared with the
present 60-mA beam condition. The normalized RMS emittance increased by a little over 10 percent while the beam
current increased by 50 percent. This emittance was in the acceptable range for the sequential Radio Frequency
Quadrupole (RFQ) cavity. The 90-mA beam operation continued for a half day without any serious breakdowns in the
RF system or the electrostatic acceleration components. The effects between the beam current and the phase-space

distribution are discussed in aspect of the H™ ion beam optics.
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Figure 1: A schematic drawing of J-PARC ion source.
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Figure 2: Beam current trend of J-PARC ion source in the user operation RUN#92 (2024/11/13 — 2025/05/24) .
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Table 1: Main Operation Parameters of the J-PARC RF Ion
Source in the User Operation and Accelerator Study in the

Actual Linac, and the High Intensity Measurement at IS-
TS
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Figure 3: A schematic drawing of the IS-TS.
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Figure 4. Waveforms of the beam current at the LEBT
Faraday-Cup and the EE current.
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Figure 5: The 60-mA H- beam phase space distribution at
the RFQ entrance in the horizontal direction (top) and in
the vertical direction (bottom).

100 12000

90mA horizontal
- 10000
50 ‘

| -~ 8000

6000

angle(mrad)
o

4000

a =0.7249, = 0.04148 2000

. (x) = —0.9316 mm, (x") = 1.237 mrad

position(mm)

10000
90mA vertical 9000
‘ - 8000
7000
- 6000
5000
4000
3000
2000

angle(mrad)

1000
0

position(mm)

Figure 6: The 90-mA H- beam phase space distribution at
the RFQ entrance in the horizontal direction (top) and in
the vertical direction (bottom).
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Figure 7: One-day operation trend of IS-TS high intensity experiment.
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